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(54) Handoff method between a CDMA and another cellular system 


(57) In a combined mobile communication network 
of a CDMA cellular system and other type of cellular 
system, a handoff method which is capable of promot- 
ing a success rate of the handoff operation from the 
CDMA cellular system to the other type of cellular sys- 
tem and maintaining stable communication quality is 
provided. A handoff determining data is provided in a 
base station control apparatus of the CDMA cellular 
system. This data has been predetermined and con- 
tains optimum conditions for performing the handoff 
from the CDMA base station to the other type of base 
station for each cell of the CDMA cellular system. When 
the mobile terminal requests the handoff in a cell of the 
CDMA cellular system, the base station control appara- 
tus compares measured signal level data of adjacent 
base stations, which was reported with the handoff 
request from the mobile terminal, with the handoff 
determining data. The handoff from the CDMA base 
station to the other base station is executed only when 
conditions of measured signal level of adjacent base 
stations satisfy the conditions defined by the handoff 
determining data. 
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Description 

[0001] The present invention relates to a handoff 
method in a combined mobile communication network 
of a CDMA (Code Division Multiple Access) cellular sys- s 
tern and other type of cellular system, and more partic- 
ularly, to a method of handoff for a mobile terminal used 
in a combined mobile communication network in which 
a communication service is offered by the CDMA cellu- 
lar system and other type of cellular system, such as a w 
TDMA (Time Division Multiple Access) cellular system 
or an analogue cellular system. 
[0002] Technologies relating to the mobile communi- 
cation progress so rapidly in recent years. It started by 
the analogue cellular system which provides radio com- 15 
munication service area by analogue signals, and now, 
the digital cellular system, whose service area is cov- 
ered by digital signals, is popular. Also in the digital cel- 
lular system, a technical trend moves from the TDMA 
technology to the CDMA technology. 20 
[0003] Under these circumstances, it is likely that the 
CDMA cellular system is newly introduced in the adja- 
cent area where the analogue cellular system has 
already been installed and a combined mobile commu- 
nication service is offered by using a combined mobile 25 
terminal which is applicable for both of the analogue cel- 
lular system and the CDMA cellular system. 
[0004] In such a case, the handoff operation from the 
CDMA cellular system to the analogue cellular system 
by the conventional technology is only performed when 30 
there is no candidate base station for the handoff in the 
CDMA cellular system. 

[0005] This is because that the handoff operation in 
the CDMA cellular system means not only changing a 
base station for continuing the mobile communication, 35 
but also establishing plural communication paths, as 
long as there are other base stations whose electric 
field intensity is received strongly enough at the mobile 
terminal, for improving communication quality by the 
site diversity effect. This type of handoff is so called a 40 
soft handoff, and this is one of special features of the 
CDMA cellular system. Once the mobile communication 
has been switched to the analogue cellular system, it is 
impossible to perform such soft handoff operation 
although it appears new base station of the CDMA eel- 45 
lular system whose electric field intensity is strong 
enough for the communication. Therefore, base stations 
of the CDMA cellular system have a priority to be used 
as much as possible, and the handoff operation to the 
analogue cellular system is executed only when no so 
more base station of the CDMA cellular system is avail- 
able near around. 

[0006] Therefore, when the handoff operation from a 
base station of the CDMA cellular system to a base sta- 
tion of the analogue cellular system is commenced, it is ss 
usually performed at an edge area of the CDMA cellular 
system and a reception electric field intensity of a signal 
transmitted from the base station of the CDMA cellular 


system has completely deteriorated at the mobile termi- 
nal. 

[0007] As the result, there is a concern in which a 
handoff instruction from the base station of the CDMA 
cellular system cannot be received at the mobile termi- 
nal if the mobile terminal has moved, during the handoff 
operation, to an area where radio signal from the base 
station of the CDMA cellular system cannot reach. This 
causes a failure of the handoff processing, and the com- 
munication is disconnected. 

[0008] The present invention has been invented in 
view of the problem of the conventional technology as 
mentioned above, and it is an object of the present 
invention to provide a handoff method, which is capable 
of promoting a success rate of the handoff operation 
and maintaining stable communication quality, per- 
formed in the CDMA cellular system. 
[0009] In order to achieve the above-described object, 
according to an aspect of the present invention, a hand- 
off method in a combined mobile communication net- 
work constituted by a CDMA cellular system and other 
type of cellular system, for performing a handoff opera- 
tion to the other type of cellular system in a cell of the 
CDMA cellular system, the method is: 

executing a handoff operation to a base station of 
other type of cellular system when measured signal 
level of each adjacent base station reported by a 
mobile terminal, which has requested the handoff 
operation, satisfies optimum handoff conditions 
derived from actual measured signal levels from 
each of adjacent base stations at an optimum hand- 
off position, which was predetermined in each cell 
of the CDMA cellular system, and stored in a base 
station control apparatus. 

[001 0] According to other aspect of the present inven- 
tion, the handoff method comprises steps of: 

(1) sending a handoff request signal from a mobile 
terminal with a report containing measured signal 
level of each adjacent base station of the cell when 
detecting measured signal level of a base station of 
the other type of cellular system exceeds predeter- 
mined handoff request level; 

(2) comparing measured signal level of each adja- 
cent base station with optimum conditions, prede- 
termined and stored in a base station control 
apparatus, for judging suitability of handoff to the 
base station of the other type of cellular system; 
and 

(3) executing the handoff operation to the base sta- 
tion of the other type of cellular system when meas- 
ured signal level of each adjacent base station 
satisfies the optimum conditions defined in the base 
station control apparatus. 

[0011] Further, according to other aspect of the 
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present invention, the handoff method comprises steps 
of: 

(1) predetermining an optimum handoff position, for 
performing a handoff operation to a base station of s 
the other type of cellular system, in each cell of the 
CDMA cellular system; 

(2) predetermining optimum handoff conditions, for 
judging suitability of the handoff operation to the 
base station of the other type of cellular system, by 
measuring signal levels from each of adjacent base 
stations at the optimum position; 

(3) providing a database containing each cell 
number of the CDMA cellular system and corre- 
sponding the optimum handoff conditions in a base 
station control apparatus of the CDMA cellular sys- 
tem; and 

(4) executing the handoff operation to the base sta- 
tion of the other type of cellular system when meas- 
ured signal level of each adjacent base station 
reported by a mobile terminal, which has requested 
the handoff request to the base station of the other 
type of cellular system, satisfies the optimum hand- 
off conditions stored in the database of the base 
station control apparatus. 

[001 2] Also, according to other aspect of the present 
invention, the handoff method comprises steps of: 

(1) sending a handoff request signal from a mobile 
terminal with information of measured pilot signal 
levels received from each of adjacent base stations 
and corresponding pilot numbers when detecting 
any of measured pilot signal levels exceed prede- 
termined handoff request level; 

(2) finding whether a pilot number corresponding to 
the base station of the other type of cellular system 
is included in a candidate of handoff destination 
whose pilot signal level has exceeded the handoff 
request level; 

(3) comparing measured pilot signal levels reported 
by the mobile terminal, when the pilot number cor- 
responding to the base station of the other type of 
cellular system is included in the candidate of hand- 
off destination, with optimum conditions, which 
have been predetermined by measuring signal lev- 
els from each of adjacent base stations at an opti- 
mum position to perform the handoff operation to 
the other type of cellular system and stored in a 
base station control apparatus, for judging suitabil- 
ity of handoff to the base station of the other type of 
cellular system; and 

(4) executing the handoff operation to the base sta- 
tion of the other type of cellular system when the 
measured pilot signal level of the base station of the 
other type of cellular system reported by the mobile 
terminal satisfies the optimum conditions defined in 
the base station control apparatus. 


[0013] An embodiment according to the present 
invention will be described with referring to the draw- 
ings, in which: 

Fig. 1 is a view showing a constitution of a com- 
bined mobile communication network by the CDMA 
cellular system and the analogue cellular system in 
which an embodiment of the handoff method 
according to the present invention is used. 
Fig. 2 is a flowchart for explaining the handoff 
method according to the present invention. 
Fig. 3 is a diagram showing an example of a data- 
base of a handoff determining data to be used by 
the handoff method according to the present inven- 
tion. 

[0014] Fig. 1 is a view showing a constitution of a com- 
bined mobile communication network by the CDMA cel- 
lular system and the analogue cellular system in which 
an embodiment of the handoff method according to the 
present invention is used. 

[0015] As shown in Fig. 1 , the combined mobile com- 
munication network, in which the service area of the 
CDMA cellular system is located to adjacent to the serv- 
ice area of the analogue cellular system, is constituted 
by a mobile terminal 10 which is applicable for both of 
the cellular systems, digital base stations (herein-after 
called as CDMA base stations) 20a through 20c provid- 
ing radio communication areas by the CDMA technol- 
ogy to the mobile terminal 10, an analogue base station 
30 providing radio communication areas by the ana- 
logue technology to the mobile terminal 10, and a base 
station control apparatus 40 for controlling the CDMA 
base stations 20a through 20c. The analogue base sta- 
tion 30 is controlled by an analogue base station control 
apparatus which is not shown in Fig. 1. 
[001 6] Further, the analog base station 30 is installed 
with a pilot signal equipment 31 for transmitting a pilot 
signal which includes a pilot number as an identification 
of the analogue base station. The pilot signal is received 
at the mobile terminal 10 and a reception electric field 
intensity thereof is measured and informed to the base 
station control apparatus 40 via any of CDMA base sta- 
tions currently communicating for a purpose of prepara- 
tion of the handoff operation as described later. 
[0017] The handoff operation in the CDMA cellular 
system is briefly explained. 

[0018] The mobile terminal 10 is periodically measur- 
ing signal level of reception electric field intensity of 
each radio signal transmitted from the communicating 
CDMA base station and the adjacent CDMA base sta- 
tions which was informed by the communicating CDMA 
base station at the time of commencement of the com- 
munication. 

[0019] When measured signal level of reception elec- 
tric field intensity of radio signal transmitted by a certain 
CDMA base station has increased, and has reached 
predetermined level (a handoff execution level) which is 
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strong enough to execute hartdoff operation, a handoff 
request signal is transmitted from the mobile terminal 
10 to the base station control apparatus 40 through the 
communicating CDMA base station. In accordance with 
the handoff request, the base station control apparatus 5 
40 establishes a new communication path to the mobile 
terminal 10 from the CDMA base station whose recep- 
tion electric field intensity at the mobile terminal 10 has 
reached the handoff execution level. As the result, the 
mobile terminal 1 0 can communicate by using two com- 
munication paths, and can obtain the site diversity effect 
which improves communication quality. 
[0020] On the other hand, when measured signal level 
of reception electric field intensity of radio signal trans- 
mitted by a certain communicating CDMA base station 
has decreased, and has reached predetermined level (a 
handoff releasing level) which is weak enough to 
release handoff path, a handoff release request signal 
is transmitted from the mobile terminal 10 to the base 
station control apparatus 40 through the communicating 
CDMA base station. In accordance with the handoff 
release request, the base station control apparatus 40 
releases the communication path to the mobile terminal 
10 from the CDMA base station whose reception elec- 
tric field intensity at the mobile terminal 10 has reached 
the handoff releasing level. 

[0021] As described above, the handoff control oper- 
ation in the CDMA cellular system can establish plural 
communication paths as long as the measured signal 
level of reception electric field intensity of radio signal is 
strong enough for communication, and releases the 
communication path when the measured signal level of 
reception electric field intensity of radio signal has 
become too weak to maintain the present communica- 
tion. 

[0022] An explanation will be given for a handoff 
method in the CDMA cellular system to the analogue 
cellular system as follows. 

[0023] Fig. 2 is a flowchart for explaining the handoff 
method according to the present invention. 
[0024] When a communication is carried out at fre- 
quency A between the mobile terminal 10 and the 
CDMA base stations 20a through 20c (an active-set 
state), the mobile terminal 10 measures signal level of 
reception electric field intensity of the pilot signal (fre- 
quency A) transmitted from the analogue base station 
30 which is treated as one of adjacent base stations 
informed by adjacent base station information. 
[0025] The adjacent base station information is one of 
information broadcasted by the communicating CDMA 
base station, and teaching the mobile terminal 10 vari- 
ous information relating to adjacent base stations, 
mainly for the handoff control operation purpose. Based 
on this adjacent base station information, the mobile ter- 
minal 10 periodically measures signal level of reception 
electric field intensity of radio signal from each base sta- 
tion, and when the reception electric field intensity of a 
certain base station has increased to reach a handoff 


request level, the mobile terminal 10 sends the handoff 
request signal to the base station control apparatus 40 
for requesting an establishment of new communication 
path through the communicating base station, as fore- 
going explanation. 

[0026] When the mobile terminal 10 requests the 
handoff operation, it also sends other related informa- 
tion for supporting the base station control apparatus 40 
to execute the handoff operation. Reception electric 
field intensity information of each adjacent base station 
with a pilot number which identifies each adjacent base 
station is one of those information. Then, the base sta- 
tion control apparatus 40 discriminates which adjacent 
base station is the candidate of the handoff operation. 
[0027] In Fig. 2, when the handoff request signal is 
received by the base station control apparatus 40 (step 
S1), as the handoff request signal includes reception 
electric field intensity information of each adjacent base 
station with a pilot number, the base station control 
apparatus 40 classifies pilot numbers and finds whether 
a pilot number of the analogue base station 30 is 
included as the handoff candidate base station or not 
(step S2). 

[0028] If the pilot number of the analogue base station 
30 is not included in the report of the handoff request, 
the base station control apparatus 40 executes ordinary 
handoff processing to the CDMA base station (step S4). 
[0029] However, if the pilot number of the analogue 
base station 30 is included in the report of the handoff 
request, the base station control apparatus 40 executes 
the processing to confirm whether handoff to the ana- 
logue base station 30 is preferable or not in accordance 
with the following steps S3 and S5. 
[0030] A handoff determining data is provided in the 
database of the base station control apparatus 40. The 
handoff determining data is prepared based on preset 
information which indicates necessary conditions for 
handoff to the analogue base station locating adjacent 
to a cell (or a CDMA base station area), and it is used 
for determining whether handoff operation to the ana- 
logue base station is preferable or not. 
[0031 ] Total network conditions, including both CDMA 
cellular system and analogue cellular system, have 
been considered in the handoff determining data from 
the view point of maintaining quality of communication. 
Various types of conditions have been considered for 
preparing the information of the handoff determining 
data. Actual measurement of electric field intensities 
were carried out in each CDMA base station area, and 
an optimum position (or location) for handoff to adjacent 
analogue base station was determined in each CDMA 
base station area by actual measurement of electric 
field intensities with considerations of service area con- 
ditions (existence of adjacent CDMA base stations) and 
geographical shape conditions which might affect radio 
signal transmission. The handoff determining data was, 
then, prepared by considering number of CDMA base 
station adjacent to the optimum handoff position to the 
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analogue base station, measurement result of electric 
field intensities transmitted from each of adjacent 
CDMA base stations and also the handoff candidate 
analogue base station. 

[0032] That is, the handoff determining data indicates 
judging conditions required for handoff to the analogue 
base station in each CDMA base station area. There- 
fore, if the position, where the mobile terminal 10 has 
requested handoff to the analogue base station by 
measuring strong reception electric field intensity, is not 
the position preset in the handoff determining data, 
judgment result denies handoff to the analogue base 
station. 

[0033] In another word, if judgment result by the hand- 
off determining data denies the handoff to the analogue 
base station, it means that handoff to other CDMA base 
station can maintain quality of the present communica- 
tion rather than performing handoff to the analogue 
base station, and if judgment result is affirmative, it 
means that handoff to the analogue base station can 
maintain quality of the present communication because 
any other suitable CDMA base stations are not located 
in such area. 

[0034] Actual data of the handoff determining data is 
shown in Fig. 3. 

[0035] The handoff determining data for each CDMA 
base station area is provided in a database of the base 
station control apparatus 40, and the pilot number and 
corresponding handoff determining data are preset as 
described above. The handoff determining data indi- 
cates an order of strength of electric field intensity 
measured at the mobile terminal 10 which is locating at 
the optimum position for handoff to the analogue base 
station. 

[0036] When the handoff request signal is transmitted 
from the mobile station 10, it also transmits a report of 
measured signal level of reception electric field intensity 
of radio signal from each adjacent base station. In the 
report of the mobile terminal 10 includes actual meas- 
ured signal level, and the base station control apparatus 
40 sorts them, and rearranges in the order of stronger 
level, and puts an order number in accordance with the 
stronger signal level. Therefore, the pilot number corre- 
sponding to the base station whose radio signal (pilot 
signal) has the strongest measurement result is given a 
measured data of "1", and, second strength is "2", and 
so on. And, each measured date is compared with the 
handoff determining data for determining suitability of 
handoff to the analogue base station in step S5 as 
described later. 

[0037] Back to Fig. 2, processing of step S3 will be 
described. 

[0038] Assuming that the mobile terminal 10 is cur- 
rently communicating with the CDMA base stations 20a, 
the database of the base station control apparatus 40 is 
searched by a cell number of the CDMA base station 
20a as an index key, and the set of handoff determining 
data for this cell is obtained. If the mobile terminal 10 is 


communicating with plural CDMA base stations 20a and 
20b, the CDMA base station having the strongest recep- 
tion electric field intensity at the mobile terminal 10 is 
treated as own cell. Assuming that this CDMA base sta- 

5 tion is the CDMA base station 20a, the cell number cor- 
responding to the CDMA base station 20a is used for 
the index key of searching the database to obtain the 
set of the handoff determining data. 
[0039] When the hand off determining data is 

10 retrieved from the database at step S3, the base station 
control apparatus 40 compares the reception electric 
field intensity of the pilot signal transmitted from each 
base station included in the report from the mobile ter- 
minal 1 0 as described above (the base station control 

75 apparatus 40 sorts reception electric field intensities of 
each of the pilot signals, and rearranges in the order of 
stronger level, and puts an order number in accordance 
with the signal level), and the measured data for the 
analogue base station 30 is compared with the handoff 

20 determining data. 

[0040] At step S5, it is compared and determined 
whether the reception electric field intensity of the pilot 
signal of the analogue base station 30 meets the condi- 
tion specified in the handoff determining data or not. 

25 More specifically, it is found whether the order of signal 
strength of the analogue base station 30 is within the 
order which is specified in the handoff determining data 
or not. 

[0041] When it is found that the order of signal 

30 strength of the analogue base station 30 is within the 
order specified in the hand off determining data, the 
hand off operation to the analogue base station 30 is 
instructed to the mobile terminal 10 and the handoff to 
the analogue base station is executed (step S6). 

35 [0042] On the other hand, when it is found that the 
order of signal strength of the analogue base station 30 
is not within the order specified in the hand off determin- 
ing data, it means that the handoff operation to the ana- 
logue base station is not suitable, and it is confirmed 

40 whether other candidate CDMA base station for handoff 
is existing or not (step S7). If there is the other candi- 
date CDMA base station for handoff, the ordinary hand- 
off processing in the CDMA cellular system is executed 
(step S8). If there is no other candidate CDMA base sta- 

45 tion for handoff, the handoff processing is not executed 
for this time of handoff request. 
[0043] That is, the location of the mobile terminal 10 
is confirmed by the handoff determining data whether 
the location is the correct position for handoff to the ana- 

so logue base station or not. If the answer is "no", it means 
that it is wrong position to handoff to the analogue base 
station although strong signal level is measured for the 
pilot signal from the analogue base station. 
[0044] An explanation will be given as follows by 

55 showing a specific example in respect of the handoff 
processing mentioned above. 
[0045] Assume that the mobile terminal 10 is moving 
in a direction of approaching the analogue base station 
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30. 

[0046] In the processing at step S3 shown in Fig. 2, 
when the reception electric field intensity of the signal 
transmitted from the CDMA base station 20a is the 
strongest, the handoff determining data corresponding 
to the CDMA base station 20a is retrieved for judgment 
in the following step S5. 

[0047] Referring to Fig. 3, conditions for handoff deter- 
mining in this cell are specified like this manner, that is, 
the base station having pilot number 12 (this is 
assumed as the analogue base station) is the second 
order of strong signal level, pilot numbers 42 and N are 
the same signal level and the third order, and pilot 
number 4 is the fourth order. This means that report 
from the mobile terminal 10 should have the same con- 
ditions as specified in the handoff determining data as 
long as the mobile terminal is locating at the optimum 
position for handoff to analogue base station in the cell 
of the CDMA base station 20a . 
[0048] Next, it is determined at step S5 whether the 
handoff operation to the analogue base station 30 is 
suitable or not by referring to the handoff determining 
data. 

[0049] Assuming that when the adjacent CDMA base 
stations are aligned in the order of signal strength 
reported by the mobile terminal 10, the digital base sta- 
tion 20a > the digital base station 20b > the digital base 
station 20c. 

[0050] In this case, when the signal strength of the 
analogue base station 30 is larger than the signal 
strength of the CDMA base station 20b, a condition of 
the handoff determining data within "2" is satisfied and 
the handoff processing to the analogue base station 30 
is executed. 

[0051] In the execution of the handoff processing to 
the analogue base station 30, the reception electric field 
intensity of the signal of the CDMA base station 20a, 
which is currently communicating with the mobile termi- 
nal 10, is sufficiently large. Therefore, the handoff 
processing is performed without any difficulties such as 
the handoff instruction signal from the CDMA base sta- 
tion cannot be received at the mobile terminal 10. 
[0052] Further, when the signal strength of the ana- 
logue base station 30 is smaller than the signal strength 
of the CDMA base station 20b, the condition of the 
handoff determining data is not satisfied and accord- 
ingly, the handoff processing to the analogue base sta- 
tion 30 is not carried out and the handoff processing of 
the ordinary CDMA cellular system is executed as far as 
other candidate CDMA base station is existing. 
[0053] As has been explained, according to the 
present invention, the handoff operation to the analogue 
base station is executed only when actual conditions of 
reception signal strength from each adjacent base sta- 
tion satisfy the optimum conditions which have been 
predetermined and stored in the database of the base 
station control apparatus for each cell of the CDMA cel- 
lular system. In the execution of the handoff processing 


to the analogue base station, the mobile terminal can 
firmly continue the communication with the CDMA base 
station, which is currently communicating with the 
mobile terminal. Therefore, the handoff processing is 

5 performed without any difficulties such as the handoff 
instruction signal from the CDMA base station cannot 
be received at the mobile terminal. Thereby, the suc- 
cess rate of the handoff operation to the analogue base 
station can be promoted, and stable communication 

ro quality can be maintained in such a combined mobile 
communication network. 

[0054] It has been explained in the embodiment of the 
present invention that the combined mobile communica- 
tion network was constituted by the CDMA cellular sys- 

15 tern and the analogue cellular system. However, the 
present invention is not only limited to such a combined 
mobile communication network, but also can be appli- 
cable to other combined mobile communication network 
constituted by the CDMA cellular system and the TDMA 

20 type cellular system or a frequency hopping type cellu- 
lar system. 

[0055] Although the present invention has been fully 
described by way of the preferred embodiment thereof 
with reference to the accompanying drawings, various 
25 changes and modifications will be apparent to those 
having skill in this field. Therefore, unless these 
changes and modifications otherwise depart from the 
scope of the present invention, they should be con- 
strued as included therein. 

30 

Claims 

1 . A handoff method in a combined mobile communi- 
cation network constituted by a CDMA cellular sys- 

35 tern and other type of cellular system, for 
performing a handoff operation to the other type of 
cellular system in a cell of the CDMA cellular sys- 
tem, said method comprising: 

40 executing a handoff operation to a base station 

of other type of cellular system when measured 
signal level of each adjacent base station 
reported by a mobile terminal, which has 
requested the handoff operation, satisfies opti- 
45 mum handoff conditions derived from actual 

measured signal levels from each of adjacent 
base stations at an optimum handoff position, 
which was predetermined in each cell of the 
CDMA cellular system, and stored in a base 
so station control apparatus. 

2. A handoff method in a combined mobile communi- 
cation network constituted by a CDMA cellular sys- 
tem and other type of cellular system, for 

55 performing a handoff operation to the other type of 
cellular system in a cell of the CDMA cellular sys- 
tem, said method comprising: 
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sending a handoff request signal from a mobile 
terminal with a report containing measured sig- 
nal level of each adjacent base station of the 
cell when detecting measured signal level of a 
base station of the other type of cellular system 5 
exceeds predetermined handoff request level; 
comparing measured signal level of each adja- 
cent base station with optimum conditions, pre- 
determined and stored in a base station control 
apparatus, for judging suitability of handoff to 10 
the base station of the other type of cellular 
system; and 

executing the handoff operation to the base 
station of the other type of cellular system 
when measured signal level of each adjacent 15 
base station satisfies the optimum conditions 
defined in the base station control apparatus. 

3. According to claim 2, wherein, said optimum condi- 
tions are predetermined by measuring signal levels 20 
from each of adjacent base stations at an optimum 
position to perform the handoff operation to the 
other type of cellular system. 

4. A handoff method in a combined mobile communi- 25 
cation network constituted by a CDMA cellular sys- 
tem and other type of cellular system, for 
performing a handoff operation to the other type of 
cellular system in a cell of the CDMA cellular sys- 
tem, said method comprising: 30 

predetermining an optimum handoff position, 
for performing a handoff operation to a base 
station of the other type of cellular system, in 
each cell of the CDMA cellular system; 35 
predetermining optimum handoff conditions, 
for judging suitability of the handoff operation to 
the base station of the other type of cellular 
system, by measuring signal levels from each 
of adjacent base stations at said optimum posi- 40 
tion; 

providing a database containing each cell 
number of the CDMA cellular system and cor- 
responding said optimum handoff conditions in 
a base station control apparatus of the CDMA 45 
cellular system; and 

executing the handoff operation to the base 
station of the other type of cellular system 
when measured signal level of each adjacent 
base station reported by a mobile terminal, so 
which has requested the handoff request to the 
base station of the other type of cellular sys- 
tem, satisfies the optimum handoff conditions 
stored in the database of the base station con- 
trol apparatus. 55 

5. A handoff method in a combined mobile communi- 
cation network constituted by a CDMA cellular sys- 


tem and other type of cellular system, for 
performing a handoff operation to the other type of 
cellular system in a cell of the CDMA cellular sys- 
tem, said method comprising: 

sending a pilot signal from a base station of the 
other type of cellular system for identifying a 
type of cellular system; 

sending a handoff request signal from a mobile 
terminal with a report of measured signal levels 
received from each of adjacent base stations 
when detecting measured signal level of the 
pilot signal of the base station of the other type 
of cellular system exceeds predetermined 
handoff request level; 

comparing measured signal levels reported by 
the mobile terminal with optimum conditions, 
predetermined and stored in a base station 
control apparatus, for judging suitability of 
handoff to the base station of the other type of 
cellular system; and 

executing the handoff operation to the base 
station of the other type of cellular system 
when measured signal levels reported by the 
mobile terminal satisfy the optimum conditions 
defined in the base station control apparatus. 

6. According to claim 5, wherein, said optimum condi- 
tions are predetermined by measuring signal levels 
from each of adjacent base stations at an optimum 
position to perform the handoff operation to the 
other type of cellular system. 

7. A handoff method in a combined mobile communi- 
cation network constituted by a CDMA cellular sys- 
tem and other type of cellular system, for 
performing a handoff operation to the other type of 
cellular system in a cell of the CDMA cellular sys- 
tem, said method comprising: 

sending a handoff request signal from a mobile 
terminal with information of measured pilot sig- 
nal levels received from each of adjacent base 
stations and corresponding pilot numbers 
when detecting any of measured pilot signal 
levels exceed predetermined handoff request 
level; 

finding whether a pilot number corresponding 
to the base station of the other type of cellular 
system is included in a candidate of handoff 
destination whose pilot signal level has 
exceeded the handoff request level; 
comparing measured pilot signal levels 
reported by the mobile terminal, when the pilot 
number corresponding to the base station of 
the other type of cellular system is included in 
the candidate of handoff destination, with opti- 
mum conditions, which have been predeter- 
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mined by measuring signal levels from each of 
adjacent base stations at an optimum position 
to perform the handoff operation to the other 
type of cellular system and stored in a base 
station control apparatus, for judging suitability 5 
of handoff to the base station of the other type 
of cellular system; and 

executing the handoff operation to the base 
station of the other type of cellular system 
when the measured pilot signal level of the 10 
base station of the other type of cellular system 
reported by the mobile terminal satisfies the 
optimum conditions defined in the base station 
control apparatus. 
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